Abstract
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Soil cores (3.5 cm diameter) were taken from three random areas in each field, to 1 m depth 160 (where possible) using an Eldeman auger, and divided into five depth increments: 0-7.5 cm, Soil Analyses.
8
Soils were sieved (4 mm), oven dried at 60°C, ground using a ball mill, and analysed for total 169 carbon by combustion and gas chromatography (Elementar Vario EL CN analyser . Briefly, 7.5 g (dry wt) soil was added to 90 ml NaI at a density of suction. The remaining pellet, thoroughly rinsed in water, forms the organo-mineral fraction.
185
All soil fractions were dried, then ground in a ball mill and analysed for total C and N as 
Results

223
Field survey
224
Across all sites, the greatest concentrations of total carbon (% total C) were in surface soils to 225 7.5 cm depth (F 4,2096 = 288, P < 0.0001) ( extensively managed grasslands respectively ( Table 2 ). The effects of management intensity 232 on total % carbon decreased with depth, but were still significant to 40cm depth (P < 0.05)
233
and weakly significant (P < 0.10) at 60 cm depth. 70% of fields contained soils to 60cm 234 depth, and 55% of all fields had soils to the full 1 m depth; therefore, the number of samples 235 analysed decreased down the profile (Table 2) . Those with deeper soils tended to be from 236 more carbon rich mesotrophic and wet grasslands, hence the observed trend for increased 237 mean carbon concentration at the 60-100 cm depth (Table 2) .
239
Soil bulk density increased with depth down the soil profile (F 4,2011 = 57.5, P < 0.0001), and was also influenced by grassland management (F 4,2011 = 25.9, P < 0.0001) ( Table 3 , Table   241 S3.1). The strongest effects of management were in the top 20 cm of the profile, where bulk (Table 4 ) using a Bayesian mixed effects model (supporting information S1).
256
Uncertainties in carbon stock estimates increased with depth (Table 4) for grasslands with intensive and extensive management respectively (Table 4 ). This
263
unimodal relationship between soil carbon stocks and management is less apparent in other 264 studies where bulk density has not been taken into account.
266
Although we measured total carbon in bulk soils, fractionation of surface soils (7.5 cm depth)
267
showed that it was only the relatively labile soil organic matter (SOM) fractions that 12 responded to management ( all fields having soil to the full 1 m depth (Table 4) . From this, we estimate a total carbon 401 stock in British grassland soils of 2097 Tg C to a depth of 1 m (Fig. 3) . This is over three 
Conclusion
In conclusion, the findings of our national-scale study, which encompassed a broad range of 
657
Values are means ± s.e. Significant management effects shown by ** (P<0.05) and *
658
(P<0.10), with letters denoting differences between the 3 levels of management. Organo-mineral 59.9 (± 4.0) 62.3 (± 3.9) 56.7 (± 3.8) Values are means ± s.e. Significant management effects shown by ** (P < 0.05). 
